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Abstract 

OAjrcmv-To tssns the risk of cardiorespiratory 
symptom* and mortality in non-smoker* who wars 
passively exposed to environmental amok*. 

Den*"—Prospective study of cohort from general 
population first screened between 1972 and 1976 and 
followed up for an average of 11*5 years, with linkage 
of data from participants in the same household. 

Sirring—Renfrew and Paisley, adjacent burghs in 
urban west Scotland. 

Subjects —15399 Men and women (BOH of afl 
those aged 45*64 resident in Renfrew or Paisley) 
comprised the original cohort ; 7997 attended for 
muldphasic screening with a cohabitee. Passive 
smoking and control groups were defined on the 
basis of a lifelong non-smoking index case and 
whether the cohabitee had ever smoked or never 
smoked. 

Main outcome measure —Cardiorespiratory signs 
and symptoms and mortality. 

Jtou/u^Eack of the cardiorespiratory symptoms 
examined produced relative risks >1*0 (though nope 
were significant) for passive smokers compared with 
controls. Adjusted forced expiratory volume to use 
second was significantly lower in passive smokers 
than controls: All cause mortality was higher fas 
passive smefcea than enrols (rate ratio 1*27 (95H 
confidence interval 6*95 to 1*70)), at were sB censes 
of death related to smoking (rate ratio 1*>0 (0 91 to 
1-85)) and mortility from lung cancer (rate ratio 2 -41 
(<M5 to 12-83)) and ischaemic heart disease (rate 
ratio 2 01 (1*21 to 5*35)). When passive smokers 
were divided into Ugh and low exposure groups on 
the basis of the amount smoked by their cohabitees 
those Ughly exposed had higher mtns of symptoms 
and death. 

CoFic/iaum^Exposure to environmental tobacco 
smoke cannot be regarded as a safe involuntary 
habit. 


Introduction 

Though evidence has accumulated about the risk to 
health of involuntary, or passive, exposure to environ¬ 
mental tobacco smoke, further information is required 
from cohort studies to confirm these observations. 
Deleterious effects on the respiratory system of infants 
and children have been observed' 1 as have chromic 
effects on tung function in adults,* 4 but these findings 
have been criticised on methodological grounds.* An 
overview of 10 case-control and three cohort studies 
estimated s relative risk of 1*35 for lung cancer in 
people passively exposed compared with non?exposed 
controls. 4 Three studies have reported increased 
(though not significant) risks of ischaemic heart disease 
in non-smokers with partners who smoke. 71 * Problems 
in interpreting these findings include lack of an 
objective measure of dose or exposure, failure to adjust 
for confounding variables, inappropriate methods of 
statistical analysis, and failure to measure other potent 
tally important variables." 

This report is based on the Renfrew-Paisley survey, 
which was carried out in an area with a high incidence 


of lung cancer; it ov er c o mes many of thcarcriticama. 
The survey p rospec o vely studied a general population 
aged 45-64 years* and the collected data allowed 
parridpants from the same household to be identified. 
The measure of exposure to environmental tobacco 
was obtained directly from cohabitees and did not rely 
on self reporting. Data on prevalences of symptoms of 
respiratory and cardiovascular disease, forced expiratory 
volume in one second, mortality, and incidence of 
cancer arc all available for this population. The 
findings reported here update an earlier report; it adds 
567 further deaths to the previous findings'* and 
extendi the range of baseline measurements to indud e 
forced expiratory volume in one second. Confounding 
variables such as social class, blood pressure, choles¬ 
terol concentration, body mass index, and social class 
have been allowed for in calculating relative risks for 
passive smokers. 


Subjects and methods 

This general population cohort comprises all men 
and women aged 45-64 yean resident in the towns of 
Renfrew and Paisky in the west of Scotland!between 
1972 and 1976. 11 Eligibility was established by a door to 
door census of all households in the two towns. 
Everyone who met the age and residency criteria was 
invited to attend one of 12 temporary centres for a 
multiphask cardiorespiratory screening examination. 11 
Between 1972 and 1976, 15399 residents (an 80% 
response) completed a standardised self administered 
questionnaire that included questions on smoking 
behaviour and was checked by experienced inter¬ 
viewers when subjects attended for screening. Respire* 
tory symptoms were assessed with the Medical 
Research Council’s bronchiris questionnaire. By identi¬ 
fying participants from the same household it was 
possible to study varying exposures to tobacco smoke 
in a subsample of 3960 men and 4037 women and to 
calculate relative risks for a range of cardiorespiratory 
variables including mortality. 

Four groups, in which the index case was aged 45-64 
at the time of the survey, were defined based on the 
index case and os the cohabitees ever or oerex having 
smoked. 

(1) Control: the index case had never smoked and 
lived at the same address as another subject who bad 
never smoked. No one else in the household who 
attended for screening was a smoker or ex-smoker. 

(2) Passive smoking: the index case had never 
smoked and lived at the same address as a subject wh 
had. 

(3) Single smoking: the index case was a smoker or 
ex-smoker and livedat the same address as a subject 
who had never smoked. No one else in the household 
who attended for screening was a smoker or ex- 
smoker. 

(4) Double smoking: the index case was a smoker 
or ex-smoker who lived at the same address as a subject 
who was also a smoker or ex-smoker, —•r— 

If the index cases were ex-smokers they were 
classified as single smokers or double smokers depend¬ 
ing on whether the cohabitees had never smoked or 
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for the effects of passive smoking on Hookers: There¬ 
fore the main emphasis of this paper is an estimation of 
the risks of passive smoking in Lifelong noa-smokera; 
data are presented for the active smoking groups to 
provide an estimate of do t -response. 

Our results are based on a general population cohort 
study earned out in an area with t high level of diseases 
related to smoking. A consistent increase in risk was 
ob ser v e d in passive smokers for each of the 10 variables 
measured covering respiratory s y mp to ms , forced cx-> 
piratory volume in one second, cardiovascular symp- 
Had subsequent mortality, jpckidin g Itiog cancer 
md ischaemic heart disease. A dos e - mp oese relation 
pas seen, and the risks were biologically pbtuibte 
W reUtfoo to the tixe of the risks found for the active 
yo fcm These three fa c to rs taken sogethet in c rtase 
our concent that exposure to ocher people’s tobacco 
mote ran not be regarded as a nk in voluntary 
p ract i c e. 
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Abstract 

Ofyeerict—To aim the valae of serum 
carbohydrate deficient transferrin as detected by 
isoelectric focusing on agarose as an indicator of 
alcohol abase. 

Desip i—Coded analysis of serum samples taken 
from patients with carefully defined alcohol intake 
both with and without liver disease. Comparison of 
carbohydrate deficient transfema with standard 
laboratory tests for akobol abuse. 

Srrring—A teaching hospital and with sa interest 
in general medidne and liver disease. 

Patients —22 “Self confessed** alcoholics 
admitting to a daily alcohol intake of at least 80 g 
for a minimum of three weeks; 15 of the 22 self 
confessed alcoholics admitted to hospital for alcohol 
withdrawal; 68 patients with akobotic liver disease 
confirmed by biopsy attending outpatient duties and 
claiming to be drinlung less than 50 g akobol daily; 
47 patients with non-alcoholic Kvcr disorders 
confirmed by biopsy ; and 58 patients with disorders 
other than of the liver and no evidence of excessive 
alcohol consumption. 

Intervention ^Serial studies performed on the 
15 patients undergoing alcohol withdrawal la 
hospital. 

Afaia outcome measure —Determination of 
relative vmhie of techniques for detecting alcohol 
abuse. 

Itciu/u-*Carbohydrate deficient transferrin was 
detected in 19 of the 22 (86%) sc If confessed alcohol 
abusers, none of the 47 patients with non-alcoholic 


liver disease, and one of the 38 (3%) controls. 
Withdrawal of alcohol led to the disappearance of 
carbohydrate deficient transferrin at a variable rate, 
though in some subjects it remained detectable for 
up to 15 days. Carbohydrate deficient transferrin was 
considerably superior to the currently available 
conventional markers for alcohol abase. 

Conclusion— Am the technique is (airly simple, 
sensitive, and inexpensive we suggest that it may be 
valuable in detecting alcohol abuse. 


i Hr o te rt H i 

. The medical sad social consequences of alcohol 
abuse are major problems throughout the world. 
Although many people readily acknowledge the extent 
of their alc o hol consumption, others attempt to cooceal 
it, and we lack reliable objective means of identifying 
surreptitious alcohol consumption. Currently available 
laboratory markers have considerable limitations, 
being insensitive, nonspecific, or dependent on liver 
damage. The mean corpuscular volume rises in 
patients with thyroid disease, folic arid deficiency, and 
liver diseasewhereas scrum y-glutamyl transferase 
activity is affected by drugs that induce mkroeomal 
enzymes a* well as rising in all forms of obstructive 
liver dimage. 1 Serum aspartate aminotransferase 
activity is more commonly raised 1 in alcoh olics than 
alanine aminotransferase activity », aruTwhcreas a 
ratio of aspartate to alanine aminotransferase activity of 
greater than 2: l is strongly suggestive of alcoholic Liver 
disease* this is of little value in subjects in whom the 
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ficantly more common among double smokers (p- 
0*02), and though none of the other variables was 
significant, six had risks >1-0. 


PitcmttoB 


Whether inhaling other people's tobacco smoke is a 
risk factor for lung cancer and other diseases related to 
smoking is now under serious scientific consideration. 
Studies of the concentrations of cotinine in the urine 
and saliva of passive smokers suggest that the dose 
received may be equivalent to smoking up to three 
cigarettes a diy* Though sidestream smoke contains 
different proportions of chemical constituents than 
does mainstream smoke and the same dose received 
passively might not translate directly to thesame risk as 
in active smokers, the risks expected for passive 
smokers will probably be of a similar magnitude to those 
found in active smokers of up to three cigarettes daily; 
consequently, only very large studies will have sufficient 
power to detea such risks. A meta-tnafyiis is currently 
the only way to establish precise estimates of risk, and it 


is essential that all studies are included. 

This paper updates a previous publication” with 
mortality now extended to an average follow up time of 
11-5 years and the control and passive smoking groups 
redefined to exclude those who smoked only pipes or 
cigars and those who smoked cigarettes irregularly. 
The original questionnaire in hs coded form did not 
distinguish pipe and cigar smokers and those who 
smoked fewer than five cigarettes a day from non- 
smokers. Written information on the questionnaires 
allowed this to be clarified, and these additional dita 
were added to the computer files. 

The sample size in this study does oot provide 
sufficient statistical power to detea risks of the 
magnitude expeaed. Thus the lack of significance 
^should not be the tok criterion of whether a genuine 


Jd mind whenin te rprct in fthe>e results. Fimly, for 
mb of the Ifrmamurea examined, from respiratory 
g y mpeoas mouse* of gnoralify*the iriathrmk ra 
nooriatendy larger than unky.TJtts remain e d to after 
adjusting for mtcrvcaihg risk factors sod as age, aex, 
torial dm, blood prmun, cholesterol cbocthtmioa, 
end body matt indeu Secorkily, thr one measure for 
ythiefa sufficient statistical p o w er w ai av ai ltble—that is, 
forced expiraiory-.vohime in one second—gave a 
significant result* Thirdly, when a group of passive 

focrcase in the^^4e^o^w ^tioo for nine of the 10 
variables. Fourthly,, in com p ariso n vrith the relative 
risks found for tbe two active wnoking groups, each 
iocrcascd risk was btofogicaDy plausible,^wuh the 
Igmssible exception of that for ischaemic heart disease. 

The findings for respiratory symptoms are similar to 
those of other studies: a decreased forced expiratory 
volume in one second in passive smokers has been 


• 

found previously,* and the risks for.Ipng cancer are 
consistent with those in the overview by Wald tt al* 
Few data relate passive smoking to cardiovascular 
disease, but a relative risk as high as 2-2 for mortality 
from ischaemic bean disease in passive smokers h» 
been quoted.' Our risk of 2*0 seems large in com¬ 
parison with that found for active smokers, and th 
possibility that chance has inflated this risk cannot t 
excluded, hut as the lower 95% confidence limit for' 
the relative risk is greater than ooe it would j^year that 
chance alone is not responsible for the excess. 

When investigating risks dose to unity it is impor¬ 
tant to consider the effect of potential biases. Biases 
may operate at the time data are collected. Between 
1972 and 1976, however, passive smoking was oot an 
issue. Subjects reported their own smoking habits and 
no self reporting of passive exposure was undertaken. 
It was doc until 1983 that subjects within the same 
household were linked, and this was carried 
out without any reference to the measures of outcome 
examined subsequently. 

There a Do direa measure available to prove that the 
passive smokers received a higher: environmental dose 
of tobacco smoke than the controls, but in the 
supplementary questionnaire that covered the smoking 
habits of household members irrespective of whether 
they attended the original survey cnly 3% of controls 
said that there was a current smoker in the household, 
compared with 63% of passive smokers. Greater 
exposure to tobacco smoke at work supported the idea 
that passive smokers were more likely than controls to 
be in contact with environmental tobacco smoke 
outside the home. This was measured) by Wald and 
Ritchie,* who showed that non-smoking husbands of 
smoking wives had higher urinary cotinine concentra¬ 
tions than Don-smoking husbands of non-smoking 
wives. Our definition of categories of exposure is 
comparable with that of other studies and would seem 
to identify groups with different mean level* of passive 
exposure. The high level of heavy smoking in ot 
cohort* might also indicate that this difference u 
greater than that found in other studies. 

The problem of smoken deliberately classifying 
themselves as non-smokerv' 1 is a far less serious bias in 
cohort studies than in case-control studies, because at 
the interview stage there is no indication which subjects 
will subsequently die. The likelihood of differential 
miscbssification rates—that is, higher m the passive 
smoking than in the control group—is debatable as this 
implies that someone in the double smoking group is 
more Ukely to pretend to be i noorsmoker than 
someone in the single smoking -group. When the 
cohabitee is a smoker the reverse may be more likely to 
be true. 

It has been suggested that wm-smokm who marry 
smokers may be different from non-smokers who 
marry non-smokers,* A higher proportion of passive 
smokers were in social classes ID manual, IV, and V, 
but no differences were found lor other posribfc risk 
f a ct ors s uch as o ccupat io n , raised btoo£-£rvssure, 
Chol ester o l concentration, or body massindex. In any 
case the final analysis, which estimated the relative 
risks, adjusted for each of these faaors. 

The eflea of passive smoking on those who already 
smoke is far harder to isolate. The dose received by 
active smokers from smoking ranges widely,** and 
adding a small extra component due so passive ex¬ 
posure may not lead to much of a difference in mean 
doses for double smoken compared with single 
smoken. Hence, the increas ed risk for double smoken 
relative to single smokm SaWbe substantially less 
than that for passive smoken rebtivc to controls. Tbi 
the statistical power of a single study is an impoim 
coDsideration and in the absence of ocher published 
data on this aspect it is difficult to interpret our results 
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